
i ¸¸ ._, ._-_ ...... _o,_ ................ _._,_......... ,,_.,.,.H. ........... _.._._ .__............................... ::_o__., __._r_._._ .......... _,_,_ ......... _ ...............................................

OL_(_'3C Europ.3. Pharmacol. 29, 89-92 (1974).
i

European .founzal of Plmrmaeology 29 (!974) 89-92
© North-IIolland Publishing Company

LI',

_0. _ CROSS TOLERANCE OR TACttYPHYLAXIS AMONG VARIOUS

_ i PSYCHOI_OMIMETIC AGENTS ON CATS

Marshall B. WALLACH*_Bromfield HINE and Samuel GERSHON
-:" Neurops)'chopharmacology Research Unit, Department of Psychiatry,

:! New York Unircrsity Medical Center, 550 First Average, New York, "Vew York 10016, U.S.A.

•_ ! Received 7 March 1974, accepted 24 July 1974

!C- i

i M.B. WALLACH, B. tlINE and S. GERSHON, Cross tolerance or tacto'phylaxis among various psyehoto,nimetic
_._ agents on cats, European J. Pharmacol. 29 (1974) 89-92.

DOM, 2,5_:limethoxy-4-methylamphetamine, a perception-distorting psychotomimetic agel_t, has been demon-

:; _ strated to elicit a marked behavioral syndrome in cats. This syndrome is antagonized by a pretreatment of DOM.
{ llds tachyphylaxis has been examined to deteHnhle the ability of various other types of psychotomin-tetic agents to

'_ _ antagonize the DO:M-induced syndrome. Mesc_-dine and d-LSD but not I-LSD could prevent the occurrence of the
DOM-induced behavior. Ditran, tryptamine and d-amphetamine did not antagonize DOM. Thus it appears that the

perception-distorting psychotomimetic agents exhibit either cross tachyphylaxis or cross tolerance and may share a

:-" { common mechanism of action.

_. i Psychotomimetic cross tachyphylaxis Cross tolerance Ditran Amphetamine

_:o } 2,5-Dime thoxy-4-me thylamphetamine Mescaline LSD Tryptamine

1.Introduction In order to furtherconfirmthesimilaritiesof vari-,:_ ous perception-distorting psychotomimctics, we have

i Data from previous experiments assessing cortical attempted to demonstrate cross tolerance or tachy-
EEG and reticular multiple unit activity have sug- phylaxis between several of the perception-distorting

gested that various psychotomimetic agents can be psychotomimetics and DOM. In a previous report
! differentiated into at least two classes, the central OVallach et al., 1972) we observed that cats receiving

': nervous system (CNS) stimulants and the perception- a moderately hio_hdose of DOM reliably exhibited a

_ distorting psychotomimetics (Wallach and Gershon, syndrome of grossly abnonnM behavior which cbuld
1971; Wallach et al., 1972, 1973). The first group be completely antagonized by a 24 hr pretreatment

I includes such compounds as amphetamine, metham- with DOM. Tlfis was determined to be tachyphylaxis

cocaine, 1-dopa, methylphenidate, and as larger doses of DOM failed to overcome this an-phetamine,

i phenmetrazine. The perception-distorting compounds tagonism. In the present study, changes in the occm-
include lysergic acid diethylamide (kSD),2,5-dimeth- fence of signs comprising this syndrome were evalu-
oxy-4-methylamphetamine (DOM), and mescaline. In ated after a standard dose of DOM in cats previously
man the CNS stimulants elicit a paranoid, scbazo- treated with various doses of the test compounds. Use

phrenic-like syndrome and the latter agents more of DOM as a 'standard' for comparison purposes was
characteristically induce perceptuN distortions when based on previous data indicating that the various
abused, signsin the DOMsyndromeencompassednearlyallof

those produced by other perception-distorting psy-
• Current address: Department of Experimental Pharmacolo-
gy. Syntex Research, 3401 ttillview Avenue, Palo Alto, Cali- chotomtmetics (Wallach et al., 1972). The reverse se-
fornia 94304, U.S.A. quence of drug administration was not used.
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2. Materials and methods Table 1 haviora]
Median number of perception-distorting psychotomimetic- failed t:

A colony of mongrel male and female cats weigh- induced signs observed. Tesl 1 represents the results ob-
served following the pretreatment on the first day. Test 2 pattew,-

ing 2.0--4.5 kg were used. Between experiments these represents dae observations following 4 mg/kg DOM.A low Pretr
cats were caged with ad lib access to food and water, score on test 2 represents cross tolerance or tachyphylaxis. DOM-iil,

For testing the cats were taken to another laboratory, by d-15
weighed and placed individually into an observation Drug Number Test 1 Test 2 were _,
cage, This cage was a wooden box approximately score score claws.

60 cm on each side with a metal pan and sawdust for DOM A si
a floor and one wall a plexiglass door. Following ac- 4.0 mg/kg 6 9.0 1.0 mg/kg.

comodation to the cage, drugs were administered i.p. d-LSD ],. drome.
-_ and the behavior was observed. 0.1 mg/kg 6 2.5 3.0 number

Two 1 hr testing sessions were employed for each 0.2 mg/kg 5 1.0 0.0 treatmc
i animal. In test 1, each animal was treated with a dose
i I-LSD line,ti_
{ of a test compound or a 4 mg/kg dose of DOM (DOM 0.1 mg/kg 4 0.5 8.5 ** Tolera_
; control). Test 2 occurred 24 hr later and consisted of 0.2 mg/kg 4 0.0 6.0 ** served.

:i administration of 4 mg/kg DOM to all animals. The 0.4 mg/kg 4 0.0 4.0 ** ceptio"
occurrence of the followin_ signs were noted every 15 0.8 mg/kg 5 0.0 6.0 ** OCCI.II!'t

rain for 1 hr during both test sessions: forelimb and ,Mescaline second

hindlimb extension, back arclfing, forelimb crossing, 30 mg/kg + 6 3.5 of the ,,
swiping at face and eyes, claw unsheathillg, teeth 24 hr later30mg/kg 1.5 * 4.0 *** ing wa
baring, piloerection, salivation and extreme miosis. 50 mg/kg 6 3.5 2.5 tions (
Signs occurring during the observation periods were in frec_:
cot:nted (n;axh,aum of nine signs) for each cat. Each d-Amphetamine

2.0 mg/kg 5 1.0 5.5 *** secov ,_:
sign was counted once whether the sign was observed
one or moretimesduringthehour.Followingthe Tryptamine P_'?;

I0 mg/kg 4 1.5 6.5 ** ditran
observations, the cat was returned to its home cage syndr_:
and not used again for at least 1.0days (Wallach and Ditran
Gershon, 1971 lOT)" Wallach et al., 1972), 0.5 mg/kg 7 0.0 7.0 *** mern' " -" were -:

The drugs used were 2,5-dimethoxy-4-methyl- •
p < 0.05; comparison with previous Mescaline score cats.

amphetamine HCI (DOM), mescalinehemisulfate, d- duringtesti, 24hrpriorto thistest. typed
amp/_etamine sulfate, tryptamine HC/, ditran HCI, ** p < 0.005; comparisonswith I)OMScore during test 2. Munk',
d-IND-25, and 1-LSD-25. All doses are stated as the *** p < 0.002; comparisons with DOMScore during test 2.

wood

saltsand thedrugsweredissolvedinsalineforadmin- cats.

istration. Statistical comparisons between groups treme miosis also occt:rred. Essentially a complete and p:
were made using Mann--Whitney U-tests (Siegel, blockade of DOM signs (median = 1.0) was observed reduc..
1956). after a second DOM injection of 4 mg/kg 24 hr later Di;

(table1). by _.
Pretreatment of cats with the active form of LSD

bly&!
3. Results (d-LSD) in doses of 0.1 or 0.2 mg/kg did not elicit was

many signs. The signs produced by d-LSD alone in- still e

Following a single 4 mg/kg dose of DOM, a charae- cluded lhnb extension and crossing, claw unsheathing, ing d;
teristic series of signs began to appear within 10 min. and salivation. Miosis was seldom observed. This pre- erec{i,
These signs included extension of both lore and hind treatment with d-LSD, however, reduced the number

}imbs, crossing of the forelimbs, "lrching of the back, of DOM-induced signs 24 hr later to values similar to

; swiping at the face and eyes, unsheathing of the a second dose of DOM. Virtually complete antago- ,t. Di,
claws, and bariqg of the teeth. Piloerection and saliva- nism of the effects of DOM occurred at a d-LSD dose

.: tion were also prominent. Within 30 to 45 rain ex- of 0.2 mg/kg. Conversely, 1..LSD lailed to elicit be-

i
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havioral changes in doses up to 0.8 mg/kg, and it also initial classification of psychotomin_etic agents intofailed to significantly antagonize the DOM response at legist 2 categories: the CNS stimulanls and the per-

i pattern, ception-distorting agents. The perception-distortingl'retreatment with mescaline also elicited a mild agents used in this study were capable of eliciting

DOM-like syndrome. It differed from that produced some similar signs including arching of the back, ex-

by d-LSD, in that rnydriasis and arching of the back tension of the limbs, crossing of the forelimbs,
were prominent signs, in addition to unsheathing of swiping at the face, unsheathing of the claws and
claws, baringof the teeth.Somedegreeof eithercrosstoler-

A single 24 hr pretreatment with mescaline, 50 once or tachyphylaxis could be demonstrated among

mg/kg, significantly reduced the DOM-induced syn- these perception-distorting agents. This was not total-
drome. Although a trend toward a reduction in lhe ly unanticipated as some cross tolerance has been re-

number of DOM signs also occurred after two pro- ported previously for son-e of these agents in differ-
treatments (48 and 24 hr) with 30 mg/kg of mesca- ent test systems (Appel and Freedman, 1968; Rosen-

line, this reduction was not statistically significant, berg et al., 1963; Sparber and Tilson, 1972; Winter,
Tolerance to the effects of mescaline was also ob- 1971). The interesting points are that the cross toler-

served. A significant reduction in the number of per- once or tachyphylaxis did not occur with a stereo-
ception-distorting psychotomimetic-induced signs type-inducing dose of amphetamine, or with a dose of
occurred from one 30 mg/kg pretreatrnent to the ditran capable of eliciting some paarked anticholin-
second dose (table i). Signs reduced included arching ergic effects. The specificity of the ClOSStachyphylax-
of the back, claw unsheathing, and mydriasis. Vomit- is or tolerance is demonstrated by the failure of 1-LSD

ing was also a prominent feature of mescaline injec- to antagonize the DOM syndrome while the percep-
tions (4 out of 6 cats) at both doses, but no reduction tion-distorting d-isomer was an active antagonist.

in frequency of this response was observed after the Since DOM, d-LSD and mescaline were all capable
second 30 mg/kg dose of mescaline, of preventing a subsequent DOM-induced syndrome,

Pretreatment with d-amphetanaine, tryptamine, or it might be postulated that they share a common

ditran failed to significantly alter the DOM-induced mechanism of action and that this mecharfisnl of ac-
syndrome. With respect to d-amphetamine pretreat- tion is temporarily altered in such a manner as to
ment, DOM-induced movements of the forelimbs prevent a repeated activation. This could be explained
were somewhat reduced, and miosis was delayed in 2 by a prolonged antagonism at the receptor or by a

cats. d-Amphetamine treatment produced stereo- disruption of a neurohumoralmechanism. In our pre-
typed behavior as previously described (Randrvp and vious study of DOM, it appeared that the mechanism
Munkvad, 1967; Wallach and Gershon, 1971" Ellin- of action was serotoninergic and postsynaptic inas-
wood, 1969), salivation, and mydrasis in 3 out of 5 much as the usual presynaptic mafipulations of ad-
cats. Tryptamine administration resulted in miosis renergic and serotoninergic systems did not alter thete

:cJ and piloerection in some cats and tryptamine only DOM-induced response and marked changes in seroto-
reduced swiping at the face after DOM. nin levels of the diencephalon occurred between theer

Ditran failed to elicit signs similar to those induced two doses (Wallach et al., 1972).
by the perception-distorting psychotomimetics. Although we have previously mentioned that mes-
Mydriasis occurred in all cats, and constant crying caline could not elicit a DOM-like response, we ob-

was observed in several animals. The mydriasis was served that some cats, following moderately high
still evident 24 hr later. The DOM syndrome follow- doses of mescaline, exhibited some of the characteris-

ing ditran was normal except for a reduction in pilo- tic DOM-like signs. These signs, however, were not as
erection in some cats and a delay of onset of miosis, dramatic as those following DOM. It should also be

pointed out that tolerance to the effects of mescaline !
alone was observed only among signs comprising the

4. Discussion DOM syndrome and did not occur to emesis.
It thus appears that there is a similarity in the

The observations in this study tend to confirm the mechanisms of action between various perception-
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distorting psychotomimefic agents. The cross tachy- Siegel, S., 1956, Non-Parametric Statistics (McGraw-ltill Pub-

phylaxis or tolerance observed may become a useful lishing Co., New York).

toO1 for identifying their mechanisms of action. Sparber, S.B. and H.A. Tilson, 1972, Tolerance and cross-
tolerance to mescaline and amphetamine as a function of

central and peripheral adnfinistration, Psychopharnracolo- NI[
gia 23,220.
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