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DESCRIPTION OF AN EYPERIMENTKL PSYCH(OSIS INDUCED BY
1YSFRGIC ACID DIETHYIAMIIR
~ USSR -

{Following is a translation of an articls by R.A Ivanovs, K.A,
larichevs and G.I.Mi1'shteyn (Moscow) in the Hussian-language
20\3‘1‘1 Zhyrt REYZODRLOLOF { peikhiatyij imeni S,8 reakoys

Journa) of Neuropathology and Psychiatry imeni S.S.Korsskov),
Vol 62, Ko 9, 1962, pp,.1359-1365, Sutmitted 10 May 1962.]

An amlysie of the literature leads to the conclusion that the
most oarrect spproach to a study of experimental psy‘éholu is an alleround
physiological snd blochemical {nvestigation, which must necessarily include
sn evalustion of animel behavior on the basie of instrument. findings.

The project treated here aimed st studying the effect of disthyl-
amide of lysergic acid on certain types of trained behavicr in doge and
om biochemicsl indicators which would to a certain degree describe the
status of serctonin, acetylcholine and adrenalin metabolism,

The project involved mature doge weighing 10 - 15 kilograms. Two
tests were used to svaluate the animals’ bebaviar, The ﬂrct, which ws
E:_g_}:l osll the "dog labyrimth?, ie based on a motor habit slaborgted on

——



;T‘wm. S « fesdiag veaction, The varisnt of the “lsbyrinth* which we
used coneists of 7 sections separated from each other by different types
of barriers, A training period of 4 to & weeks produced in t-ﬁe dogs &
motor hablt whicn consisted in running rapldly through the labyrinth (in
5 - 6 ssconds) to the food (meat) in the last section, A quantitative
evaluation of the drug tested requires considerstion of the following in-
dicators: effective dose, speed of pasiago through the labyvrinth, length
of interruption in the resction alresdy produced,

Among the methoda intended for the study of animl behavior, those
methods based on the avoidance resction have becoms very widely used, In
this study we réprodueed the set-up developed by S.S.Xrylov and Ye A Sne-
girev, The apparatus ocusisted of two chambers: an outer scundproof shell
and sn inner charber divided by a low fence. Each half of the
inner chasber had a mesh floor through which a 50-80 volt electric current
rassed intermittently, combined with conditioning signals (bell and bright
light). The action .of two stimull (buszer and pale light) was not reinfor~
ced by the elestric current, After a training period of 1 - 2 monthe the
doge develioped a conditioned resction of current avoidance which consisted
in jumoing over the barrier which divided the inner chamber in response to
the conditioning stimuli, The apperatus had s hooked-in system which made
it possible to give signals sutomatically according to & prearranged stereo-

4ype prograa and recard both sigmls and mimal reaponse reactions on the

Epo of an ink cacillograph, ‘




——

!- The serotontn in the blood and in the brain was determined by GEE‘}
biclogical method described by Garven [1]. Y« oaminoxydase activity in
the brain was studied by Hope and Smith's method [2]. The ceruloplasmin
content of Yélooﬁ serum was juiged from the amount of copper msasured by

| L.H‘iepii'e nethod [3] and from cxidase activity (with relation to para-
vhenylsnediamine) determined »y Ravin's method {4]. The aridation rate of
serun adrenkline was measured by Leach and Heath's method [5], the amount
of acetyicholime in the different segments of the brain was determined by
a biological method on the rectus abdominalis musole of a frog, and acetyl-
and butyrylcholinssterase activity was determined by 4.4 ,Pokrovakiy!'s
method [6].

An aqueous sclution of d-diethylanide of lysergic scid tartrate
(Sandoz brand) mas injected intramusculariy. In order 4o examine the brain
the animals were killed by electric current 60 - 90 minutes after injec-
tion of the chemical,

Intramuscular injection of a 0.1 mg/kg doss of lysergic acid diethyl-
amide did not cause noticesble clinical changes in the majority of the ani-
mla, Fith doses of 0,2 mg/kg and higher all animals showed more or less
pronouncad eyupioms - restlessnccs or, on the contrary, letasrgy, zbsencs
of ar inndecuate reaction to exterual stimuli, periodic bsrking without
ceuse, ztaxia, weaimess of the extremities, particulsrly of the hindcuarters,
Kot infreguently the animal wo iG be frozen in ome position for a long period
Ft time with his muzzle preased sgainst the wall and whining at the same

tims. The animale ghowed fear of ordlne>y well-known objecta, 1)ealiug~J



+1th barriers (detouring) =es difficult, This state lasted for vnryinér_]
périoda of tims from 1 to several houre,

The behaviar pattern {getting through the 1abyrinth) was interrupted
when lysergic acid diethylamide was administered in doses which, as a rule,
did not cause any visible clinical changes, From the data cited in Tebls 1
we can ses that a dosage ordinarily not baving s pronounced effect on the
clinical state of the dog (0.1 mg/kg) caused a break in the elaborated
ekill in all test animels, Within 15 minutes after the injection, 2 of 6
animals took considerably longer to thread the labyrinta (55 - 80 seconds
instead of the narml 5 - 7) while the skill had been completely disrupted
in the other 4 dogs, it tha end of 30 ninutes the skill had disappeared in
all anisals, There was spontaneous recovery in 4 dogs after s day, in 1 dog
after 2 days and in 1 dog on the 5¢h day.

Lysergic acid disthylamide had a definits effect on the behaviar of
dogs in the labyrinth when sdministersd ina 0,05 mg/kg dose. Under these
conditions 1 dog (out of 4) showed a breskdown in the acired skill within
15 minutes after administration o f the preparation; recovery took place
in 24 hours, Another dog showed e temparary slowness in pszaing through
the labyrinth (20 seconds instesd of 5).

In order to evaluate in more detail the offect of the preparation
not only on the final summary effect but on the individual components of
behavioral acts we studied the effect of 1yssrgic acid diethylamide in a
E:i—?g/kg doss on acquired bshavior based on conditicned and uncond::::Ied

avoldance reactions, In Table 2 we have average data showino the e
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F;‘Tysergic acid diethylamide on & number of indica‘tou's. -“';

Fe should noint out that diiferent indicators describing the stat;
of the bigher nervous activity were not alike in their sensitivity to
lysergic aeid diethyhmide. The reaction to light underwent the greatest
changes: %0 minutes 5;‘ter injection of the preparation there was a drop
in the conditioned response to light in all test arnimals; curing the
#irst 2/ hours of ocbservation the reaction was restored in some of the
dogs while the 1stent period remained long. In other cases tre reaction
w38 not restored t1ll ths‘ following day. The conditioned responee to
sound likewise dropped of# in al’ experiments soon after the administra-
tion of the lysergic acid diethylamide but it returned much more rapidly
and wes complate withipm the first 2 hours,

The unconditioned response to ths currventi,which could be detaciec
only in case theré was a disruption of the ecnditioned responses, was re-
tained, as a rule. Only in spacific instances did we reccrd an shsence
of response to current reinforcing the light signal and that when there
was s reaction to a current of the same intensity but following e sound
signal. Koot resistant to the actlon of lysergic acld diethylamide was
snund differentistion which wss not impaired in a eingle evperiment, In
some cases thers was impairment of light differentiation 3 - 4 hours af-

ter sdmiristration of the chemical, In Fig.l we have the osci®lograme

from one of the characteristic experiments,

In order to investi-ate the state of biologlecal processes in tbr

Jogs we used doses of lysergic acid diethylemide leading not only te——



f::;uption of bahavioral skills but nducing olinisal symptoms, "]

The injection of lyssrgic soid diethylamide 4n s number of cuses
led to = chsnéb in the serctonin content of the blood but the trend of
these chunges veried and s etatistioal procecsing of this raterisl ehowed
4he fluctustions to be unpredictzbls (Table 3),

A determinstion of the serotonin oonteat of the blesd in the
brain of experiments] animals did mot revesl narked devistisns from the
level observed in ccatrel experimente (Table 4).

Noncaminoxidase activity in the blood of experimental enimals re-
mained approximtaly within the limits observad in the control cases,

The afteét of lyssrglo acid diethylamide on the eonditlon of the
catachin samines wae deternined from the activity of ceruloplusmin, an en-
tyms whioh partlcipstes in the oxidation of adrenaline, from the adrenalins
and noredrenaline content of tha blocd amd from the rate st which blood
serus oxidizes sdrsnaline, Cerulcplssmin in animle following tha injec-

fon of 0.2 mg/rg of lysergic scid dlethylamide wes determined from the
corper zontent of blood serum; in sddition the oxldsse activity of the
enzyme Wae determined from the ita ratlo to N-Nj-dimethylpsraphenylene-
diamine, The resuits for the last indleatcr sre presented in the form of
g differenss in extinetlion measured in a photocclorimster (FEE-K} after
the end ¢ the color reaction, in the bleed serum of animels before and

at various interwvala sfter the 4njection of lysergic acld cietbylamide

i{rig.2). i

— ‘ —]
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45-60 wmtes after the injection of syeergic wid disthyiaside |
8 cut of 11 dogs showed mn increase in the copper content of the blood
which reached 150-2008, The variation in the oxidase sctivity of the blood
seTum 89 a rule proceeded parallel with the increase in the copper lsvel,
. Maximal changes in ceruloplasmin activity coinoided with the period ct
the olinicallly most prénounood experimental psychosis, At the same time
the smount of eoppér in the trein (cortex and thalamus) of test animls

~ wvaried litth from that in control doéi.

The injection of animsls with lysergic acid diethylanide had no
effect em the intensity of the axidation of adremaline by blood serum
or on the amomnt of catechin amines (adrenaline and noradrenmaline) in
the blood.

In some segments of the braln, in the laninm qmdrlgoliu, far
instance, there was a parked increass in acétylo and butyrylcholinester-
ase aotivity. In other segments of the brein (thalums ) there were .:;o pro-
nounced changes in ensyme aétiﬂty. Only in the coxjohnl cortex was there
some increase in acetylcholinestar#u activity, lying on the very odge of
predictability (faple 5). At the uﬁ time the amount of soetyloholine
changed 11ttle when determined for the same areas of the braln,

The =sterial obtained indicates first of all that lysergic asid
diethylanile induces in dogs an experimental psychosis which is mnifested
both in the development of a certain clinical gymptom picture and in & dis-
Fuptica of developed bebavicral skills, The polnt of visw of Abood and
his cceuthars must therefors be rejected (7] when it sffirms that lpserio

—n__
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acid diethylapmide has no effect on dogs. Among the components

entering into the reasctions under etudj‘ the most sensitive were, as might
have been sxpected, conditionsd reflex acts, primerily those comnectsd
with 5 conditlo?ing light aigﬁnl. In some expsriments the suppresion of
conditioned responses was followed imisdiately by the disappesrance of
the unconditionsd reaction to the current reinfarcing the 1light

while the resction to & current of the same intensity, but fol-

lowing f,he sound sigral in the stereotype, wa# retained. Functiocnal changes
carring Mr the influence of lysergic diethylamide persist for from
seve.ral' hours. to several days but eeerm to be ocompletely reversible,

The mathodelogy esployed oan be recommended for further research on
rodels of experimental psychosis indneod hoth by lysergic acid diethyl-
amide or other representatives of the peychogenic series of substances,

Among the blochemical indicators studled the most constant and
pronounced was the inorsase in ceruloplasmin agtivity in t;lood serur which
confirms the rremise of a possible conneotion between this enzyme and the
develooment of psychotic statea [8-10), Changes in the serotonin content.
were found only for blood but sven there ware irregular, Thus the
point of view of certain suthars [11,12] regarding the lesding role of
ssrotonin metaboliem in the development of lysergic paychosis has not
been confirmed, Attention must be given to a further enalysis of data
on the change in cholinestersse activity in certain cerebral aiructures
gince the importanas of acetylcholine metabolism in the function of the
nerveus system is quite well lmown,

There can be rio doubt but thai a further biochemical and physio-

logical ammlysie of a model of experimentsal peychosis, orimarily thst

——— 12 -
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Afduced by lysergic acid diethylamide, can be useful in .undoratanding—l
the mschaniems of both normal and pathologiosl peychic activity,
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