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BRONSON, M. E., W. JIANG, J. DERUITER AND C. R. CLARK. A behuvioraf compurison of Nexus, cothinone, 
BDB, und MDA. PHARMACOL BIOCHEM BEHAV 51(2/3) 473-475, 1995.-The effects of 4-bromo-2,Sdimcthoxy- 
phenethylamine (Nexus), 3,4_methylenedioxyamphetamine (MDA), 3,CmethylenedioxyphenylG?-butanamine (BDB). and 
cathinone were studied in the newly hatched chicken and compared to the effects of d-amphetamine and three hallucinogens 
in the same species. Cathinone. a psychomotor stimulant in man (6), produced effects that were qualitatively similar to effects 
seen after administration of d-amphetamine (i.e., distress vocalization, wing extension. inability to stand, and loss of righting 
reflex). BDB. a compound with unknown activity in man, and two known hallucinogens, Nexus (5) and MDA (l), produced 
effects in the chicken that are common to both stimulants and hallucinogens in this species. For example, both MDA and 
BDB produced abnormal body posture that was identical to that reported after administration of hallucinogens such as 
lysergic acid diethylamide (LSD) and harmine (11). Nexus, on the other hand, produced rigid penguin-like posture, an effect 
seen in the chicken after administration of another hallucinogen, mescaline (12). BDB also produced bursting forward 
movements, an effect commonly observed after LSD and harmine. Our findings suggest that the young chicken can be used 
as an alternative, nonmammalian, model for predicting classification of new compounds. 

Designer drugs Amphetamine derivatives Nexus BDB Cathinone 

THE YOUNG chicken provides an interesting model for 
studying drug effects because of the wide array of behaviors 
elicited by various drugs. For example, behavioral depressants 
such as chlorpromazine produce a synchronous EEG, seda- 
tion, decreased motor activity, and reduced reactivity to exter- 
nal stimuli in the chicken (1 l), and these effects are similar to 
those seen in mammals (2,7). Hallucinogenic compounds such 
as LSD and harmine produce EEG arousal in both the chicken 
(11) and human (4), and behavioral effects in the chicken 
include distress vocalization, wing extension, tremor, hyper- 
pnia, abnormal posture, and compulsive locomotion with 
head outstretched and near the floor (11). Mescaline produces 
similar effects, but whereas the postural effects of LSD and 
harmine include sitting on the shanks with the tail in the air 
and the head touching the floor, mescaline has been reported 
to produce an upright, rigid, penguin-like posture (12). Ad- 
ministration of a psychomotor stimulant drug such as amphet- 
amine results in a low-voltage, fast-pattern EEG and motor 
excitement in both the chicken (11) and the human (10). In 

the chicken, behavioral effects of psychomotor stimulants are 
manifested as continuous vocalization (up to 250 chirps/ 
minute), wing extension, and tremor at low doses of d- 
amphetamine, and inability to stand, loss of righting reflex, 
and convulsant-like kicking occurring at higher doses (3,ll). 
Recovery from the debilitating effects of amphetamine also 
produces an interesting and unique phenomenon of increased 
aggression against other chicks [( 11) and unpublished observa- 
tions] , and amphetamine has also been linked to aggression in 
a number of other species, including humans [see (8) for a 
review]. 

The purpose of the current study was to examine the effects 
of three primary amine drugs of abuse including cathinone, a 
psychomotor stimulant, and two known hallucinogens, MDA 
and Nexus, in the newly hatched chicken, and to compare the 
effects of these compounds to those of other psychomotor 
stimulants and hallucinogens in this species. BDB, another 
primary amine with unknown activity in mammals, was also 
examined. 
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FIG. 1. Structures of 3,4-methylenedioxyamphetamine (MDA), 3,4- 
methylenedioxyphenyl-2-butanamine (BDB), I-phenyl-2-aminopro- 
pan-l-one (cathinone), and 4-bromo-2,5-dimethoxyphenethylamine 
(Nexus). 

METHOD 

Behavioral Analysis 

Five minutes prior to injection of drug or vehicle, l-day-old 
chickens were observed by two investigators for presence or 
absence of overt signs such as distress vocalization, head shak- 
ing, wing extension, tremor, inability to stand, abnormal body 
posture, loss of righting reflex, or bursting forward move- 
ments. They were then administered cumulative doses of each 
drug (4, 8, 16, and in the case of cathinone, 24 mg/kg), or 
serial injections of water in a volume of 0.04 ml/kg. One 
investigator gave the injections, whereas the two observers 
were blind to treatment. Data for each drug were compared to 
water injections and were analyzed by chi-square analysis, 
with p set at c 0.05. 

DrU@ 

BDB was prepared by reductive amination of 1-(3,4- 
methylenedioxyphenyl)-2-butanone. The butanone was syn- 
thesized by reductive hydrolysis of the corresponding meth- 
ylenedioxynitrostyrene. The nitrostyrene was prepared by 
reaction of piperonal and nitropropane as reported previously 
(9). Cathinone was prepared by dichromate oxidation of nor- 
ephedrine. Nexus was synthesized from 2,5dimethoxybenz- 
aldehyde in a multistep sequence. Thus, treatment of the alde- 
hyde with nitromethane yielded the nitroalkene intermediate. 
Reduction of the nitroalkene with lithium aluminum hydride 

BRONSON ET AL. 

afforded the phenalkylamine, which was brominated with Br, 
to yield Nexus. All of the amine products were converted to 
the corresponding hydrochloride salts by treatment with ethe- 
real HCl. Prior to behavioral and pharmacological testing, 
the structures of all products were established by standard 
spectroscopic techniques (IR, NMR, and MS) and purity was 
confirmed by chromatographic methods and elemental analy- 
sis (Atlantic Microlabs, Atlanta, GA). 

RESULTS 

Figure 1 shows the structure of the various compounds, 
and Table 1 shows the effects of the last water injection com- 
pared to the highest dose of each compound. All of the com- 
pounds tested in the current study produced some stimulant- 
like effects such as wing extension and loss of righting reflex. 
With the exception of Nexus, all of the compounds produced 
distress vocalization, and all of the drugs but cathinone also 
produced tremor, another typical stimulant effect. Cathinone 
was similar to d-amphetamine in that it produced flat body 
posture, manifest as the chicken lying prone. Nexus, BDB, 
and MDA all produced abnormal body posture, but there 
were qualitative differences. Nexus, for example, produced a 
very rigid posture that has been referred to as penguin-like 
posture (12), whereas with BDB and MDA, the chickens sat 
on their shanks with their tails in the air and their beaks touch- 
ing the floor. From this position, chickens that had received 
BDB would suddenly start running foreward with their tails in 
the air and their heads close to the ground (bursting forward 
locomotion). 

DISCUSSION 

In the current study, the known psychomotor stimulant, 
cathinone, produced effects that were very similar to the ef- 
fects of d-amphetamine in this species (3,ll). These included 
distress vocalization, wing extension, inability to stand and 
loss of righting reflex. Although Nexus, BDB, and MDA also 
produced some effects that were similar to d-amphetamine, 
they also produced effects that were qualitatively different. 
For example, both BDB and MDA produced abnormal pos- 
turing that is very typical of two hallucinogens, LSD and har- 
mine (i.e., sitting on the shanks with the tail in the air and the 
beak on the ground) (11). Nexus, on the other hand, produced 
an effect typical of another hallucinogen, mescaline (i.e., pen- 
guin-like posture) (12). Although the effects of BDB are not 
known in man, both MDA and Nexus have been reported to 
be hallucinogens (1,5); therefore, because of the similarities of 
these compounds in the chicken, it is possible that BDB would 
also be hallucinogenic in man. Furthermore, when the EEG 

TABLE 1 
EFFECTS OF WATER OR CUMULATIVE DOSES OF CATHINONE, MDA, NEXUS OR EIDB ON 1 DAY OLD CHICKENS 

NO. CHICKENS SHOWING SIGN/TOTAL NUMBER OF CHICKENS 

Posthatch Treatment DV WE T PP 

Water l/10 o/10 o/10 o/10 

Cathinone (24 mg/kg) o/10* lo/lo* O/IO lo/lo* 
MDA (16 mg/kg) 8/10* lo/lo* 5/10* O/10 
Nexus (16 mg/kg) 2/10 lo/lo* 8/10* O/l0 
BDB (16 mg/kg) 12/12* 12/12* 6/12* o/12* 

*Significantly different from posthatch water injection, p < .05. 

LP 

o/10 

o/10 
lo/lo* 
o/10 

12/12+ 

MP B LRR 

o/10 o/10 o/10 

o/10 O/l0 6/10* 
o/10 2110 9/10’ 
8/10* O/10 7/10’ 
o/12 12/12* o/12 
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effects of drugs of abuse are compared in the chicken and ACKNOWLEDGEMENTS 

in man, the effects are remarkably similar (2,4,7,10,11). The 
current findings and those of other laboratories suggest that 
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